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This brief contains items under the following headings as required by 37 C.F.R. § 41.37: 



L Real Party In Interest 

II. Related Appeals and Interferences 

III. Status of Claims 

IV. Status of Amendments 

V. Summary of Claimed Subject Matter 

VL Grounds of Rejection to be Reviewed on Appeal 

VII. Argument 

VIII. Claims Appendix 

IX. Evidence Appendix 

X. Related Proceedings Appendix 
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I. REAL PARTY IN INTEREST 

The real parties in interest for this appeal are: 

A. The Hewlett-Packard Development Company, LP, a limited 
partnership established under the laws of the State of Texas and having a principal 
place of business at 20555 S.H. 249 Houston, TX 77070, U.S.A. (hereinafter 
"HPDC"); and 

B. HPDC is a Texas limited partnership and is a wholly-owned 
affiliate of Hewlett-Packard Company, a Delaware Corporation, headquartered in 
Palo Alto, CA. The general or managing partner of HPDC is HPQ Holdings, LLC. 

II. RELATED APPEALS AND INTEREERANCES 

Appellant submits that no related application is presently undergoing appeal 
or interference proceedings. 

IIL STATUS OF CLAIMS 

A. Total Claims: 1-23 

B. Current Status of Claims: 

L Claims canceled; none 

2. Claims withdrawn: none 

3. Claims pending: 1-23 

4. Claims allowed: none 

5. Claims rejected: 1-23 

6. Claims objected to: none 

C. Claims on Appeal: 1-23 
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IV. STATUS OF AMENDMENTS 

Appellant has not filed any amendments to the application subsequent to the 
Final Office Action dated June 19, 2008. 

V, SUMMARY OF CLAIMED SUBJECT MATTER 

A. Independent claim 1 

Independent claim 1 recites a computing device that includes a processor 
(Page 5, line 22, through page 6, line 5; and Figure 1), and a memory coupled to the 
processor (Page 5, lines 22-29; page 6, lines 6-20; and Figure 1). The computing 
device also includes program instructions provided to the memory and executable 
by the processor to track a virtual address space for a process associated with a 
device connected to the computing device (Page 8, lines 3-18; page 8, line 31, 
through page 9, line 23; page 11, line 18, through page 12, line 3; page 12, line 29, 
through page 13, line 6; page 13, line 17, through page 14, line 28; page 16, lines 1- 
6; page 16, lines 22-27; page 19, lines 24-32; page 21 , line 3, through page 23, line 
15; and Figures 2A-2B, 3 A, and 5), release a physical address space associated with 
the virtual address space when the device has a connection Temoved from the 
computing device (Page 4, lines 24-31; page 8, lines 3-30; page 1 1, line 18, through 
page 13, line 6; page 13, line 17, through page 14, line 28; page 16, lines 7-9; page 
16, lines 27-30; page 17, lines 1-8; page 18, lines 6-13; page 19, lines 6-23; page 20, 
lines 1-16; page 21, lines 3-18; page 22, lines 30-33; page 23, line 10 7 through page 
24, line 8; and Figures 2A, and 4-5), register by providing an indication in the 
virtual memory data structure for the process that the virtual address space, 
previously available to the process, is no longer valid for process use (Page 4, line 
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31, through page 5, line 2; page 6, lines 15-20; page 10, line 9, through page 15, line 
32; page 16, lines 9-17; page 16, lines 30-32; page 17, lines 4-14; page 18, line 13, 
through page 19, line 23; page 20, lines 19-26; page 23, lines 16-28; page 24, line 
24, through page 25, line 2; and Figures 1, 2C, 3A-3B, and 4-5), wherein registering 
is triggered by detection that the physical address space that was being used by 
processes associated with the device has been released (Page 20, line 30, through 
page 21, line 2; and page 23, lines 16-28), and wherein the registering occurs as the 
physical address space is released and before release of the virtual address space by 
the process (Page 4, line 24, through page 5, line 2; page 20, line 17, through page 
21, line 2; page 23, lines 16-28; and Figure 5). 

Independent claim 1 is argued together with dependent claims 2 and 6. 
Dependent claims 3-5 and 7 are argued separately from independent claim h 

1. Claim 2 depends from independent claim 1 and recites that 
the device includes a device which can be mapped to memory (Page 6, lines 21-33; 
page 8, lines 1-30; page 16, lines 1-6; page 16, lines 22-27; page 18, lines 1-12; 
page 19, line 6, through page 20, line 4; page 21, lines 3-18; page 24, line 31, 
through page 25, line 2; and Figures 2A and 4-5), 

2. Claim 3 depends from independent claim 1 and recites that 
the virtual address space includes an input/output space (Page 16, lines 7-12). 

3. Claim 4 depends from independent claim 1 and recites that 
the program instructions are part of a memory management system which includes a 
virtual memory data structure associated with the process (Page 6, lines 8-20; page 
10, line 9, through page 15, line 32; page 16, lines 7-32; page 17, lines 4-14; page 
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18, line 1 3 through page 19, line 32; page 22, line 13, through page 25, line 2; and 
Figures 1, 2C, 3A-3B, and 4). 

4. Claim 5 depends from dependent claim 4 and recites that the 
program instructions execute to register the virtual address space is no longer valid 
for process use in the virtual memory data structure associated with the process 
(Page 4, line 24, through page 5 9 line 2; page 16, line 7, through page 17, line 19; 
page 18, lines 13-20; page 19, lines 6-23; and page 24, line 24, through page 25, line 
2), 

5. Claim 6 depends from independent claim 1 and recites that 
the program instructions execute to allocate the virtual address space when the 
process requests physical memory (Page 11, line 18, through page 12, line 3; page 
12, line 21, through page 13, line 7; page 14, lines 11-28; page 16, lines 18-20; page 

19, lines 6-23; page 20, line 1, through page 21, line 2; page 22, line 13, through 
page 23, line 9; and page 23, line 29, through page 24, line 23). 

6. Claim 7 depends from independent claim 1 and recites that 
the program instructions execute to register that the virtual address space is 
available for use when the process releases the virtual address space (Page 16, lines 
18-22; and page 23, lines 16-20). 

B. Independent claim 8 

Independent claim 8 recites a computing device that includes a processor 
(Page 5, line 22, through page 6, line 5; and Figure 1), and a random access memory 
coupled to the processor (Page 5, lines 22-29; page 6, lines 6-20; and Figure 1). The 
computing device also includes program instructions provided to the memory and 
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executable by the processor, the program instructions are part of a memory 
management system to dereference a virtual address space for a process associated 
with a removable memory mappable device connected to the computing device 
(Page 5 y lines 22-29; page 6, lines 8-33; page 8, line 1, through page 9, line 23; page 
1 1, line 10, through page 12, line 3; page 13, line 17, through page 14, line 28; page 
16, lines 1-32; page 18, lines 1-12; page 19, line 6, through page 20, line 4; page 21, 
line 3, through page 22, line 12; page 22, line 13, through page 25, line 2; and 
Figures 1 , 2A-2B, 3 A, and 4-5), release a physical address space associated with the 
virtual address space when the device associated with the process is logically 
disconnected (Page 4, lines 24-31; page 8, lines 3-30; page 11, line 18, through page 
13, line 6; page 13, line 17, through page 14, line 28; page 16, lines 27-30; page 17, 
lines 1-8; page 18, lines 6-13; page 19, lines 6-23; page 20, lines 1-16; page 21, 
lines 3-18; page 22, lines 30-33; page 23, line 10, through page 24, line 8; and 
Figures 2A, and 4-5), and register by providing an indication in the virtual memory 
data structure for the process that the virtual address space is no longer available to 
the process (Page 4, line 31, through page 5, line 2; page 6, lines 15-20; page 10, 
line 9, through page 15, line 32; page 16, lines 9-17; page 16, lines 30-32; page 17, 
lines 4-14; page 1 8, line 13, through page 19, line 23; page 20, lines 19-26; page 23, 
lines 16-28; page 24, line 24, through page 25, line 2; and Figures 1, 2C, 3A-3B, 
and 4-5), wherein to register is triggered by detection that the physical address space 
that was being used by processes associated with the device has been released (Page 
20, line 30, through page 21, line 2; and page 23, lines 16-28), and wherein to 
register occurs as the physical address space is released and before release of the 
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virtual address space by the process (Page 4, line 24, through page 5, line 2; page 
20, line 17, through page 21, line 2; page 23, lines 16-28; and Figure 5). 

Independent claim 8 is argued together with dependent claim 10, Dependent 
claims 9 and 1 1-12 are argued separately from independent claim 8. 

1 . Claim 9 depends from independent claim 8 and recites that 
the program instructions execute to unmap the virtual address space in a manner 
which do not violate semantics for an operating system of the computing device 
(Page 5, lines 3-15; page 17, lines 1-19; page 19, lines 6-23; page 20, lines 17-24; 
page 24, lines 9-14; and Figure 5). 

2. Claim 10 depends from dependent claim 9 and recites that the 
operating system is selected from the group of a Unix operating system and a Linux 
operating system (Page 5, lines 3-15; page 7, line 32, through page 8, line 2; page 9, 
lines 24-27; and page 17, lines 1-4). 

3. Claim 1 1 depends from independent claim 8 and recites that 
the program instructions execute to allow the process to unmap the virtual address 
space subsequent to the release of the physical address space (Page 4, line 27, 
through page 5, line 7; and page 17, lines 1-19). 

4. Claim 12 depends from independent claim 8 and recites that 
the program instructions execute to indicate an operation as failed if the process 
attempts to perform the operation subsequent to registering that the virtual address 
space is no longer valid for process use (Page 5, lines 3-10; page 17, lines 1-17; and 
page 19, lines 6-20). 

C, Independent claim 13 
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Independent claim 13 recites a processor (Page 5, line 22, through page 6, 
line 5; and Figure 1) and a memory coupled to the processor (Page 5, lines 22-29; 
page 6 9 lines 6-20; and Figure 1), the memory including program instructions for 
maintaining a virtual memory data structure as part of a memory management 
system (Page 6, lines 8-20; page 10, line 9, through page 15, line 32; page 16, lines 
7-32; page 17, lines 4-14; page 18, line 1, through page 19, line 32; page 22, line 13, 
through page 25, line 2; and Figures 1, 2C, 3A-3B, and 4). The computing device 
also includes means for unmapping a virtual address space for a process that is 
triggered as a physical address space used by the process is being released, in a 
manner which does not violate semantics for an operating system of the computing 
device, when a removable memory mappable device associated with the process is 
logically disconnected (Page 4, line 24, through page 5, line 15; page 5, lines 22-29; 
page 6, lines 21-33; page 8, lines 1-30; page 8, line 31, through page 9, line 23; page 
1 1, line 1 8, through page 13, line 6; page 13, line 17, through page 14, line 28; page 

16, lines 1-9; page 16, lines 22-30; page 17, lines 1-19; page 18, lines 1-13; page 19, 
line 6, through page 20, line 24; page 20, line 30, through page 21, line 1 8; page 22, 
line 13, through page 24, line 14; page 24, line 24, through page 25, line 2; and 
Figures 2A-2B, 3A, and 4-5). 

Independent claim 13 is argued together with dependent claims 14-15 and 

17, Dependent claims 16 and 18 are argued separately from independent claim 13. 

L Claim 14 depends from independent claim 13 and recites that 
the program instructions execute to dereference the virtual address space for the 
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process (Page 11, lines 25-28; page 16, lines 22-27; page 18, lines 1-6; page 19, 
lines 24-32; and Figures 4-5). 

2, Claim 15 depends from independent claim 13 and recites that 
the means for unmapping the virtual address space includes program instructions 
which execute to maintain a representation of an object associated with the process 
in the virtual memory data structure of the process (Page 1 1, lines 29-3 1 ; page 17, 
lines 1-7; page 18, line 1, through page 19, line 23; page 20, lines 27-30; page 24, 
lines 24-28; and Figure 4). 

3, Claim 16 depends from dependent claim 15 and recites that 
the means for unmapping the virtual address space includes program instructions 
which execute to remove a mapping of the object to physical memory (Page 17, 
lines 7-8; page 18, lines 10-12; and Figure 4). 

4, Claim 1 7 depends from dependent claim 1 6 and recites that 
the means for unmapping the virtual address space includes program instructions 
which execute to register in the virtual memory data structure of the process that the 
virtual address space associated with the process is not available for use subsequent 
to when the mapping of the object to physical memory has been removed (Page 4, 
line 24, through page 5, line 7; page 16, lines 7-17; page 16, line 30, through page 
17, line 19; and page 24, lines 28-31). 

5, Claim 1 8 depends from dependent claim 1 7 and recites that 
the program instructions execute to set a bit in a pregion of the virtual memory data 
structure to indicate that the virtual address space is not available for use (Page 13, 
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line 17, through page 14, line 28; page 17, lines 1-14; page 18, line 1, through page 

19, line 5; and Figures 3 A and 4). 

D. Independent claim 19 

Independent claim 19 recites a method for memory management on a 
computing device that includes dereferencing a memory address for a process 
associated with a removable memory mappable device (Page 5, lines 22-29; page 6, 
lines 21-33; page 8, lines 1-30; page 11, lines 25-28; page 16, lines 1-6; page 16, 
lines 22-27; page 17, lines 1-6; page 18, lines 1-12; page 19, line 6, through page 

20, line 4; page 21, line 2, through page 22, line 12; page 23, lines 16-28; page 24, 
line 9, through page 25, line 2; and Figures 1, 2A, and 4-5), mapping a 
representation of an object associated with the process in a virtual memory data 
structure associated with the process (Page 4, line 31, through page 5, line 2; page 6, 
lines 8-33; page 8, lines 3-30; page 10, line 9, through page 15, line 32; page 16, 
lines 1-32; page 17, lines 1-14; page 18, line 1, through page 19, line 23; page 20, 
lines 1-3; page 20, line 28, through page 21, line 19; page 24, line 24, through page 
25, line 2; and Figures 1, 2A, 2C, 3 A-3B, and 4), removing the object from physical 
memory when the device is logically disconnected from the computing device (Page 
4, lines 24-31; page 8, lines 3-30; page 11, line 18, through page 13, line 6; page 13, 
line 17, through page 14, line 28; page 16, lines 7-9; page 16, lines 27-30; page 17, 
lines 1-8; page 18, lines 6-13; page 19, lines 6-23; page 20, lines 1-16; page 21, 
lines 3-18; page 22, lines 30-33; page 23, line 10, through page 24, line 8; and 
Figures 2A, and 4-5), and providing an indication in the virtual memory data 
structure for the process that a virtual address space is no longer available for use by 



11 



PAGE 13/16 ' RCVD AT 7/30/2008 12:11:07 PM [Eastern Daylight Time] * SVR:USPT0€ FXRF-4/10 * DNIS:2738300 * CSID:61 26599344 'DURATION (mm-ss):10-26 



07-30-' 08 10:19 FROM-Brooks & Cameron 6126599344 T-536 P014/051 F-640 



the process as triggered by detection of a physical address space used by the process 
being released and when the object is removed from physical memory, without 
removing the representation of the object from the virtual memory data structure for 
the process (Page 4, line 31, through page 5, line 2; page 6> lines 15-20; page 10, 
line 9, through page 15, line 32; page 16, lines 9-17; page 16, lines 30-32; page 17, 
lines 1-14; page 18, line 1, through page 19, line 23; page 20, line 19, through page 
21, line 2; page 23, lines 16-28; page 24, line 24, through page 25, line 2; and 
Figures 1, 2C, 3A-3B, and 4-5). 

Independent claim 19 is argued separately from dependent claims 20-21. 

1 . Claim 20 depends from independent claim 1 9 and recites that 
the method further includes unmapping the virtual address space at the request of 
the process subsequent to the device being logically disconnected from the 
computing device (Page 4, line 27, through page 5, line 7; and page 17, lines 1-19). 

2. Claim 21 depends from independent claim 19 and recites that 
the method further includes indicating an operation as failed if the process attempts 
to perform the operation subsequent the device being logically disconnected from 
the computing device (Page 5, lines 3-10; page 17, lines 1-17; and page 19, lines 6- 
20)- 

E. Independent claim 22 

Independent claim 22 recites a method for memory management that 
includes tracking a virtual address space for a process associated with a removable 
memory mappable device connected to a computing device (Page 6, lines 21-33; 
page 8, line 3, through page 9, line 23; page 11, line 18, through page 12, line 3; 
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page 12, line 29, through page 13, line 6; page 13, line 17, through page 14, line 28; 
page 16, lines 1-6; page 16, lines 22-27; page 18, lines 1-12; page 19, line 6, 
through page 20, line 4; page 21, line 3, through page 23, line 15; page 24, line 31, 
through page 25, line 2; and Figures 2A-2B, 3A> 4 and 5), releasing a physical 
address space when the device has a logical connection removed from the 
computing device (Page 4, lines 24-3 1 ; page 8, lines 3-30; page 1 1 , line 1 8, through 
page 13, line 6; page 13, line 17, through page 14, line 28; page 16, lines 7-9; page 
16, lines 27-30; page 17, lines 1-8; page 18, lines 6-13; page 19, lines 6-23; page 20, 
lines 1-16; page 21, lines 3-18; page 22, lines 30-33; page 23, line 10, through page 
24, line 8; and Figures 2A S and 4-5), and at the release of the physical address space 
used by the process and before the process has released the virtual address space, 
registering an indication in a virtual memory data structure for the process that the 
virtual address space is not available to the process in a manner which does not 
violate semantics of an operating system (Page 4, line 24, through page 5, line 15; 
page 6, lines 8-20; page 10, line 9, through page 15, line 32; page 16, lines 7-32; 
page 17, lines 1-19; page 18, line 1, through page 19, line 23; page 20, line 17, 
through page 21, line 2; page 23, lines 16-28; page 24, lines 9-14; page 24, line 24, 
through page 25, line 2; and Figures 1, 2C, 3A-3B, and 4-5). 
F. Independent claim 23 

Independent claim 23 recites a computer readable medium having computer 
readable instructions stored thereon for execution by a device to perform a method 
(Page 7, lines 8-17). The method includes dereferencing a virtual address space for 
a process associated with a removable memory mappable device as part of a 
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memory management system on a computing device (Page 5, lines 22-29; page 6, 
lines 8-33; page 8, line 1, through page 9 5 line 23; page 1 1 9 line 10, through page 12, 
line 3; page 13, line 17, through page 14, line 28; page 16, lines 1-32; page 18, lines 
1-12; page 19, line 6, through page 20, line 4; page 21, line 3, through page 22, line 
12; page 22, line 13, through page 25, line 2; and Figures 1, 2A-2B, 3A, and 4-5), 
releasing a physical address space when the device is logically disconnected from 
the computing device (Page 4, lines 24-31; page 8, lines 3-30; page 1 1 ? line 18, 
through page 13, line 6; page 13, line 17, through page 14, line 28; page 16, lines 7- 
9; page 16, lines 27-30; page 17, lines 1-8; page 18, lines 6-13; page 19, lines 6-23; 
page 20, lines 1-16, page 21, lines 3-18; page 22, lines 30-33; page 23, line 10, 
through page 24, line 8; and Figures 2A, and 4-5), and at the release of the physical 
address space used by the process and before the process has released the virtual 
address space, registering an indication in a virtual memory data structure for the 
process that the virtual address space is no longer available to the process in a 
manner which does not violate semantics for an operating system the computing 
device (Page 4, line 24, through page 5, line 15; page 6, lines 8-20; page 10, line 9, 
through page 15, line 32; page 16, lines 7-32; page 17, lines 1-19; page 18, line 1, 
through page 19, line 23; page 20, line 17, through page 21, line 2; page 23, lines 
16-28; page 24, lines 9-14; page 24, line 24, through page 25, line 2; and Figures 1, 
2C, 3A-3B, and 4-5). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Whether or not independent claim 23 is unpatentable under 35 USC 
§ 101 because the claim is allegedly directed to non-statutory subject matter. 
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